Mechanistic basis for protective intraoperative mechanical ventilation

Description
There are increasing data documenting improved outcomes in surgical patients without preexisting lung injury, who are ventilated with protective ventilatory strategies. in a recent meta-analysis, patients without the acute respiratory distress syndrome receiving lower tidal volumes (tVs) had a significantly lower incidence of pulmonary infection, hospital length of stay, lung injury, and mortality 1 . intraoperative positive end-expiratory pressure (PeeP) settings could play a substantial role in preventing those postoperative complications 2 . Data are still conflicting on the role of intraoperative Fio 2 on surgical site infection 3 . should all patients be ventilated with lower tV, higher PeeP, and lower Fio 2 ? should intraoperative tV and plateau pressure become quality measures? how should anesthesiologists individualize mechanical ventilation in an increasingly complex patient population? Three experts will introduce these topics for the first 90 min of the symposium; with 20 min presentations and 10 min Special Announcements Special Announcements discussions. The speakers will discuss the recent evidence for the effects of protective ventilation on postoperative outcomes in surgical patients, including the data from the PRoVhilo international trial, and the issues with the implementation of protective ventilatory strategies into clinical practice. These lectures will be followed by the oral presentations of 12 abstracts, summarized below, that were selected for their relevance to the symposium topic. The full text for each abstract can be found at the AsA abstract Web site. The authors performed a large retrospective national surgical Quality improvement Program-based study to examine whether the use of regional anesthesia is associated lower postoperative mortality and morbidities after adjusting for surgical procedure, clinical, and demographic confounders compared with general anesthesia. in 680,000+ elective surgical procedures, regional anesthesia cases showed a 46% lower adjusted incidence of 30-day postoperative mortality (odds ratio, 0.54) and 40% lower incidence of major postoperative complications (stroke, respiratory, and renal complications) (odds ratio, 0.60) than cases performed with general anesthesia. The incidence of intraoperative complications and perioperative deep venous thrombosis, pulmonary embolus, myocardial infarction, and peripheral nerve injury were similar for both anesthetic types.
JS02
"Factors that Correlate with the Decision to Delay Extubation after General Surgery" by Zirka Anastasian, M.D., Minjae Kim, M.D., Eric J. Heyer, M.D., Ph.D., Kaitlin G Van Mallon, B.A., Mitchell F. Berman, M.D., Columbia University, New York, NY. in this single-center retrospective study of approximately 32,500 records, the authors analyzed several factors associated with a decision to delay extubation at the end of general noncardiac surgery. Delayed extubation occurred in 7.1% of patients. Factors associated with a delayed extubation were AsA class, emergency condition, procedure duration, estimated blood loss, the case end time, patient age, difficult intubation, and the number of attendings involved. Crystalloid volume, weekend surgery, and nonsupine positions were not associated with delayed extubation.
JS03
"The Role of Tissue Oxygen Saturation (Sto2) Monitoring in Cardiac Surgery" by Khalil Jabbour, Sr., Eliane Khalil, Fadia Haddad, Hicham Jabbour, Gemma Hayek, Samia Madi-Jebara, Anesthesiology and Critical Care, Hôtel-Dieu de France Hospital, Saint-Joseph University, Beirut, Lebanon. The authors investigated tissue oxygenation in the tenar eminence (sto 2 ) in 45 patients undergoing elective coronary surgery with cardiopulmonary bypass (CPB) and its correlation with the mixed venous oxygen saturation (svo 2 ). sto 2 measurements taken in the perioperative period were stable and did not correlate with svo 2 during relevant intra-and postoperative events: anemia (hemoglobin <10 g/dl), hypotension (systolic pressure <80 mmhg), low cardiac output (Ci <2l min −1 m −2 ), atrial fibrillation or flutter, hypoxia (sao 2 <95% or Pao 2 <80 mmhg), and temperature greater than 38.5°C. The value of sto 2 as a measure of relevant tissue oxygenation in the perioperative period of coronary surgery awaits further confirmation. University of Colorado Hospital, Aurora, CO. in this multicenter, retrospective, observational study, the authors described current trends and practice patterns of intraoperative tVs. Data on more than 198,000 cases during general anesthesia with endotracheal intubation from nine U.s. medical centers between 2007 and 2013 demonstrate an average trend to lower initial and median intraoperative tV settings (ml/kg). tV settings in women, obese patients, and those with height less than 165 cm were larger than those in the general population, identifying a potentially at-risk group. Although the percentage of patients receiving high tV (>10 ml/kg) has decreased from 2007 (29%) to 2013 (18%, P < 0.001), it is still substantial. in a propsective nonblinded nonrandomized study in 10 patients, they found that enthalpy was higher during lateral olV compared with lateral total lung ventilation or supine total lung ventilation. These datat support the hypothesis that lateral olV improves V/Q matching. with the forced oscillation technique) was measured hourly in mice allocated to two groups: protective (Vt = 6 to 8 ml/kg, respiratory rate [RR] = 180 min −1 , n = 10) or injurious. The injurious group was further divided into two subgroups according to different tVs: inj 15 (Vt = 15 ml/kg, RR = 80 min −1 , n = 7) and inj 20 (Vt = 20 ml/kg, RR = 52 min −1 , n = 5). Ventilation with Fio 2 = 50% and PeeP = 2 cm h 2 o was continued for 16 h or until the mouse died. A recruitment maneuver was performed every 5 min. They found that in a long-term protective mechanical ventilation mouse model, h increased combined with higher hysteresis but normal inspiratory capacity, suggesting the development of reversible atelectasis. in the injurious group, the increase in h and decrease in inspiratory capacity suggest instead parenchymal injury. The authors examined whether lung-protective ventilation that has gained widespread acceptance in the intensive care unit would also be protective during surgical procedures performed on noncardiac surgical patients who underwent general anesthesia at a tertiary care center. A total of 44,026 patients were included of which 21,219 (48.2%) received protective ventilation (defined as median PeeP of ≥5 cm h 2 o, a median tV of <10 ml/kg of predicted body weight, and a median plateau pressure of <30 cm h 2 o) and 22,807 (51.8%) received nonprotective ventilation intraoperatively. The authors found that protective intraoperative ventilation was associated with a decreased risk of postoperative pulmonary complications. A tV of less than 8.5 ml/kg predicted body weight and a low plateau pressure minimized the risk of ventilator-associated major postoperative pulmonary complications.
JS08
"Exaggerated Acute Lung Injury in Response to Infection in the Metabolic Syndrome" by Xiaomei Feng, Judith Hellman, and Mervyn Maze, Department of Anesthesia and Perioperative Care, University of California, San Francisco, San Francisco, CA. The authors examined whether the presence of a metabolic syndrome state could exacerbate lung response to injury because of an attenuation in the inflammation-resolving response as well as deleterious effects on antimicrobial defenses in rats. The authors found that after Staphylococcus aureus infection, rats with a metabolic syndrome had higher level of inflammatory markers, bacterial load in blood, bronchoalveolar lavage fluid, and the lungs, as well as lung permeability as compared with the homozygous control rats. The results indicate that the metabolic syndrome state may exacerbate lung response to injury because of an attenuation in the inflammation-resolving response as well as deleterious effects on antimicrobial defenses. Patients who were older than 19 yr of age and underwent olV between July 2009 and July 2013 were identified; 1,296 patients were identified where full information was available. significant numbers of patients were found to have received in excess of 8 ml/kg of predicted body weight. This is to serve as pilot data for investigations. 
Best Abstracts: Basic Sciences and Clinical Sciences
Anesthesiology will sponsor two Best Abstract sessions this year, one in basic science and one in clinical science. These abstracts were chosen by a panel of editors, who examined the highest scoring abstracts from the AsA subcommittees, choosing those with important scientific and clinical application and novelty. subsequently, a combination of these editors and appointees from the AsA will choose one abstract in each category to receive the Best Abstract award for basic and for clinical science at the meeting in new orleans.
Following are summaries of the superlative abstracts that will be presented. urils are molecular containers that can reverse neuromuscular blockade and ketamine anesthesia by binding and, thereby, inactivating neuromuscular blockers and ketamine, respectively. in a randomized crossover study in six rats, intravenous administration of 80 mg/kg of the molecular container calabadion 2 decreased the time to righting reflex recovery from the effects of 4 mg/kg etomidate from 27 to 15 min. escalating infusions of calabadion 2 during steady-state etomidate infusions titrated to a burst suppression ratio between 50 and 60% in four rats produced a dose-dependent decrease of the burst suppression ratio to 41% of the baseline burst suppression ratio. pulmonary hypertension, right ventricular hypertrophy, and right ventricular dysfunction. These were prevented when mice were also administered high-density lipoprotein mimetic peptide 4F, which restores vascular endothelial function, has pulmonary antiinflammatory properties, and decreases airway hyperresponsiveness and oxidative stress. hypoxic pulmonary vasoconstriction is advantageous during regional hypoxia but may be involved in the pathogenesis of pulmonary hypertension and cor pulmonale during global hypoxic lung disease. one of the end effectors of hypoxic pulmonary vasoconstriction is calcium influx into pulmonary artery smooth muscle cells. The hypoxia-induced increase in pulmonary artery pressure in isolated perfused wild-type mouse lungs was attenuated by inhibition of the tRPV4 channel, a multimodal cation channel. it was also attenuated in lungs isolated from tRPV4deficient mice; intravital microscopy found reduced hypoxic pulmonary vasoconstriction in precapillary pulmonary arterioles of tRPV4-deficient mice. intracortical neural processes leading to propofol-induced loss of consciousness were studied in a primate cortical sensory network during a behavioral transition from full alertness to loss of consciousness. Propofol disrupted synchronous beta oscillations during the pre-loss of consciousness period, suggesting that cortico-cortical circuits are most sensitive to the effect of propofol and cortical functional disconnection is a prerequisite for neural events leading to unconsciousness. subsequently, a transient increase in highfrequency (gamma) activity appeared to correspond to loss of consciousness. After loss of consciousness, the cortical network again became synchronized by increasingly coherent slow oscillations, which may play a role in sustaining unconsciousness. The effects of isoflurane on the predominant presynaptic neuronal voltage-gated calcium channel subtypes, n-type and P/Q-type channels, were studied in cultured rat hippocampal neurons by measuring synaptic vesicle exocytosis with live cell fluorescence microscopy and selective pharmacologic inhibition to isolate subtype-specific effects. Although isoflurane further inhibited exocytosis when n-type channels were blocked, it inhibited exocytosis further only in a subset of cells in which P/Q-type channels were blocked. Thus, isoflurane inhibited synaptic vesicle exocytosis coupled to either n-type or P/Qtype voltage-gated calcium channels, with terminal specific differences in the contribution of each subtype. traumatic brain injury causes neurological, cognitive, and behavioral deficits. neurontargeted caveolin-1 (Cav-1), a cholesterol binding and scaffolding protein found within membrane/lipid rafts, enhances membrane/lipid raft formation, increases pro-growth signaling, and promotes neuritic growth in primary neurons. Wildtype and neuron-targeted Cav-1 overexpressing transgenic mice (synCav1 tg) were subjected to either traumatic brain injury by a stereotaxic impactor or a sham procedure and were followed by motor and cognitive testing. synCav1 tg mice were less vulnerable to traumatic brain injury-mediated contextual fear memory deficits 49 days after injury. Microglia may be activated to a neurotoxic phenotype after cardiac arrest (CA) and cardiopulmonary resuscitation, contributing to cognitive decline related to delayed neuronal death in the hippocampus. tlR 2, expressed on microglia in the central nervous system, recognizes danger-associated molecular patterns and activates the immune system. Wild-type and tlR2-knockout mice were subjected to CA/cardiopulmonary resuscitation and neuronal death and microglial activation were evaluated 3 days later. Microglia activation to a neurotoxic phenotype after CA/cardiopulmonary resuscitation was facilitated by danger signal peroxiredoxin-1 (Prx1). Although microglial activation was attenuated in tlR2-knockout mice, neuronal death was not different, suggesting that both Prx1 and tlR2 pathway contribute to neurotoxic microglial activation after CA.
BOS11 "A CCR2 Antagonist Suppresses Infiltration of Bone Marrow-derived Microglia (BMDM) Into the Central
Nervous System and Reverses Anxiety-like Behavior as well as Hypersensitivity Induced by Chronic Neuropathic
Pain" by Atsushi Sawada, M.D., Ph.D., Yukitoshi Niiyama, M.D., Ph.D., Michiaki Yamakage, M.D., Ph.D., Anesthesiology, Sapporo Medical University School of Medicine, Sapporo, Japan. Psychological stress is reported to promote infiltration of bone marrow-derived microglia (BMDM) into the brain and induce anxiety-like behavior. Monocyte chemotactic protein-1 (MCP-1) and its receptor, C-C chemokine receptor type 2 (CCR2), have been shown to participate in BMDM infiltration. Mice were subjected to partial sciatic nerve ligation to induce neuropathic pain, which produced anxiety-like behavior and promoted BMDM infiltration into the central nucleus of the amygdala via the MCP-1/ CCR2 axis in mice 28 days after partial sciatic nerve ligation. A CCR2 antagonist, Rs102895, suppressed BMDM infiltration into the brain and reversed both anxiety-like behavior and hypersensitivity induced by chronic neuropathic pain. An anesthesiologist-led team was created to establish the Perioperative surgical home for total knee arthroplasty patients. The anesthesiologist was primarily responsible for both preparation for anesthesia and medical optimization. high-risk patients were evaluated by both an anesthesiologist and an internist in one appointment. Data from 405 total knee arthroplasty patients under 8 months of the Perioperative surgical home protocol were compared with data from 546 total knee arthroplasty patients cared for in the previous year. The anesthesiologist-led Perioperative surgical home program maintained excellent clinical outcomes, with reduced length of hospital stay and increased skilled nursing facility bypass, without any additional resources and staff. Hua, B.S. (In  Progress), Adriana Capatina, B.S., Brenton S. Alexander, B.S., Khanhvan Le, B.A., Patrick Wu, M.D., Cecilia  Canales, B.S., M.P.H., Maxime Cannesson, M.D., Ph.D ultrasonography can improve clinical decision making. A 1-yr comprehensive whole-body ultrasound examination curriculum using model and simulation instruction was developed for anesthesia residents and efficacy of learning this curriculum was assessed. Material covered included evaluation of volume status, cardiac ultrasonography, pulmonary ultrasonography, vascular access, tracheal identification, and optic nerve diameter measurement for intracranial pressure estimation. higher test scores were observed on postlecture multiple choice tests for the 29 CA1 to CA3 residents taking the course. Although it is recommended that standard neurodevelopmental tests not be performed before 24-month corrected gestational age, testing at 12 months of age is reported in children with congenital heart disease. neurodevelopmental outcomes for cognitive, language, and motor domains were measured at 12 months of age and at 36 months of age in 38 subjects who had undergone neonatal congenital heart disease surgery using the Bayley scales of infant and toddler Development-iii scores. The cognitive domain and language domain scores at 12 months were predictive of scores at 36 months after adjusting for relevant covariates. Delirium may occur in more than half of patients after cardiac surgery and is associated with adverse consequences, including cognitive decline. The association of delirium with cognitive decline was assessed in 35 patients after cardiac surgery involving CPB using rigorous delirium assessments and an extensive psychometric battery. Postoperative delirium occurred in 48% of the patients and was associated with a significant decrease in composite cognitive Z-score 4 to 6 weeks after surgery after adjusting for age, history of stroke, and CPB time. There is a high incidence of perioperative myocardial infarction in patients previously treated with percutaneous coronary interventions and stent implantations presenting for elective noncardiac surgery within a year. The incidence of myocardial infarction in 160 patients having elective noncardiac surgery within a year of percutaneous coronary interventions was 19%, despite adherence to American College of Cardiology/American heart Association guidelines and proper inhibition of platelet function by aspirin. The risk of myocardial infarction in these patients was associated with chronic renal failure, diabetes, and anemia but not with use of aspirin or its withdrawal. Functional and molecular changes caused by type ii diabetes mellitus can lead to severe cardiomyopathy, neuropathy, and other adverse outcomes after CPB. Right atrial appendage tissue was collected from 20 nondiabetic patients and 20 diabetic patients before and after CPB. gene expression, measured using microarray analysis, revealed altered expression of several interrelated factors associated with oxidative stress. Cardiac myocytes of patients with poorly controlled type ii diabetes had more altered expression of mitogen-associated protein kinase (MAPK) pathway genes than did those of nondiabetic patients. After undergoing cardiac surgery, 43 adults received hydromorphone as a combined PCA-target controlled infusion, with a target plasma concentration between 0.8 and 10 ng/ml, for 6 to 8 h after extubation, followed by PCA as bolus doses of 0.2 mg until 8 AM on the first postoperative day. hydromorphone PCA-target controlled infusion had a narrower plasma hydromorphone concentration range, 0.8 to13.4 ng/ml, than did PCA alone, 0.0 to 34.6 ng/ml, with high analgesic efficacy. gAl021, a BK-channel blocker and respiratory stimulant, is a novel agent for treatment of opioid-induced respiratory depression that does not affect sedation, analgesia, or hemodynamics. in a randomized, placebo-controlled crossover study, 12 volunteers were administered intravenous low-and high-dose gAl021 or placebo on top of low-and high-dose alfentanil-induced respiratory depression under isohypocapnic conditions. The maximum dose of gAl021 reversed opioid-induced respiratory depression by 53%, with a blood-effect site equilibration half time that was not different from zero, suggesting it stimulates respiration at the peripheral chemoreceptors of the carotid bodies. When the saturation level of oxygen in hemoglobin (spo 2 ) is 100%, the partial pressure of oxygen in arterial blood (Pao 2 ) must be measured from arterial blood. When oxygen reserves decrease rapidly, a decrease in Pao 2 may not be apparent until spo 2 starts to decrease. The oxygen reserve index is a noninvasive early warning estimation of decreasing oxygen reserves. After tracheal intubation of 17 pediatric patients, oxygen administration was discontinued and spo 2 was allowed to drift to 92%. The mean time from the start of the oxygen reserve index alarm to spo 2 98% was 40 s and for a further decrease to 92% was 52 s. The oxygen reserve index alarm provides an increased warning time for avoiding potential hypoxia. The recipients of the 2014 Resident Research Awards will also be introduced during the Celebration event. Additional information regarding Journal-related activities and FAeRrelated activities will be included in the AsA Pocket guide distributed at the 2014 Annual Meeting.
BOC03 "Development and Assessment of a Novel Perioperative Ultrasound Curriculum for Anesthesiology Residents: A FAER [Foundation for Anesthesia Education and Research] Sponsored Study" by Catherine
